The mechanism involved in the regulation of phospholipase Cgamma1 activity in cell migration.
Activation of the enzyme phospholipase C (PLC) leads to the formation of second messengers inositol 1,4,5-trisphosphate and diacylglycerol. Tyrosine kinase receptors activate this reaction through PLCgamma isoenzymes. PLCgamma activity involves its activation with, and phosphorylation by, receptor tyrosine kinases. Recently, it has been shown that phosphoinositide 3-kinase (PI 3-K) may regulate PLCgamma activity through the interaction of the PI 3-K product phosphatidylinositol 3,4,5-trisphosphate (PtdIns-3,4,5-P(3)) and the PLCgamma pleckstrin homology (PH) domain. In an effort to understand the signalling pathway that involves PI 3-K regulation of PLCgamma, we found that EGF induces a PI 3-K-dependent translocation of PLCgamma1 at the leading edge of migrating cells in a wound healing assay. Similarly, the isolated PH, but not the Src-homology (SH) domains, N-SH2 or SH3, of PLCgamma1, translocates at the leading edge. Our experiments also showed that stable PH PLCgamma1 expression blocks epidermal growth factor (EGF)- and serum-induced cell motility and increases cell adhesion in MDA-MB-231 cells. This may suggest that influence of PI 3-K on PLCgamma1 could be relevant in cell migration, where PLCgamma1 seems to play a key role by modulating a series of events involved in actin polymerization.